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Job Classifying method based on Data Traits for Increased Efficiency
of Computational Resources in Distributed Environment

Sung-hwan Moon - Jae-kwon Kim - Tae-young Kim - Jeong-seok Choi * Kyu-cheol Cho - Jong-sik Lee*

Various computational resources in distributed environment are to build a high-performance computing

environments through virtualization technology. Recently, there is a growing need for a complicated process due to
the improvement of the user-level application, which has led to demand for high-performance computing. The

requested job from users is composed of data. And because of each data has own characteristics, the classifier may
consider the features of data. In this paper, we propose Job Classifying method based on Data Traits for Increased
Efficiency of Computational Resources in Distributed Environment (JCDT). JCDT classifies the job by data traits
of the users’ request, is expected to improve the job processing time and increase the processing speed of the

calculation resources.

Key words : Distributed Environment, High-Performance Computing, Job Classifying, Data Traits, JCDT

B4k 2o] 2RSS Takt o]71%0) A ARE TS TS
ol 8 4] Ao o 277} 3ok

2} Jeze0] gpAro g

Fo) B s UHY DAL T AT A
glom

ol 3 FHYe] thet 402 oo}

2 Sick ARV AFSHE 21709 HIE HOlEp TSIl I 24708 Ol TS| S48 D slowe, 2
o] B9} Ael= dlolEle] EAJo] aejE|ojof gtk & =ollA= BAL S0l AL e & FHE SIg HlolE 4
7]HLJ 2k B2HH(JCDT : Job Classifying method based on Data Traits for Increased Efficiency of Computational

Resources in Distributed Environment) &

ARk AQISHE JCDT = AMgA7} 75H= A19Je] AW Hlolelo] B4 7]

o ARlE ERslol At Aele] mg el 2 ASEE WAL S S AR Tk
Feol : B4k 87, W% AFY, A £F, dols 54, JCDT

*o] B0 012U (WL &) 0] Aoz o
SATAEE] 7| ZATAF (2012R1A1A2002751) W 7
SJALe Rt AT AUO R SyH g
(UD140022PD).

Received: 22 November 2014, Revised: 22 December 2014,

Accepted: 24 December 2014

*Cormresponding Author: Jong-sik Lee
E-mail: jslee@inha.ac.kr
Department of Computer and Information Engineering,
Inha University

.M E

AAAR R, AR 0] G v 7140
WL Qlste] the Hlole] ¢ W BT} ke
B s A i el ok o
U2 ABAEE ST AL A0 ol

A F23t0] ol ﬁé el ot Ts

N rifl > 010

3k QJTHG, Kim 2 2010).
B AL BT A AR Aol AkgAjer

H23d mMas 20143 122 @IED



Mo
0x
riot
oN
=
i
oN
=
02
™
oz
1x
el
41
mua
=3
Op
1=

AR} 7to= AujA 423 FoKSLA : Service Level
Agreement) 3tk SLA A o] ufe AbgAH=
A ¥[8 AEstaL, AlFAs HlEol d-8dhe <
o] Au|A~E BAs|oF FHtH, Kang 9] 2013). AMSAR=
2 Aejnlgo] APdes fEfoh, AeAts FYH

< A dib] AElA BRG] wE 5 frelsith

A B2 ole] AN Aol 4R V14 FHE
s 479 2302 F4se] slow, sl 44
7 BRI e 58 o] s A0l Nl 8

< %‘T, s Eiz_r@ o5 A AL APl &
GefloF A2 AEles HAS 4 Qlrk
*F&ZV} ash= &P?Q«l 22 Tlolg ZEfo]m,

< dlolE 9] T AR gl A 2GEE, 94 A,
UlZl A, 23 A2l & A3 L uEE Hlole o] At
A7HA] epeksict. 7k 2h4d e thekst HlofelE Egtstal
oz AL Apde] tigt o)Lt thach glojE o
= AHEHA] oAl A SEE S 2AE 2ol A
o] AeAor Aod 4 glon, A AL=rt
2 4 °1E](BS Kim €] 1993).

2 =EoAe At ﬂﬂow At Aol 5 F

£ fIgt oy 5 E“ 7]4ke} 2kl R H(CDT : Job
Classifying method based on Data Traits for Increased

o|A

2

;:2 L)

ll‘ D
EEO_L,

Efficiency of Computational Resources in Distributed
Environment)-S A|oF3tch JCDT &= HAF AH] A0 A AF
SAPE 88k EﬂolEi A2 2ol gk Hlolg o £
A 7o R ZRle BReRL ot w2 = At
Aol AHd= ﬁmot o=, ALt Akl E% O
e Sl 2 A2E=E FEATIAL AR|A ARles
B ¢ 9le AR ViRt

2

[

2,

i

re

._I.l.

2,1 E2HPE Z2H[Xd MH|AE 2ot HX| 2X|
7lEte] XbR Ty
WA 222 ofjuf 2ot dlojEof dish =5t =1

slgt dlolelo] Ts) SKIAAS 317 1t 7|Helck. 2
2hoe BgolA] 2] Azl dhat 2AEwo] My u,
7| 242 Ea) W el 490] 7184 Ari 2
%] ahrol 7)z0] Elo), gAY ZauAY AAEDE

FRsaA| gk A 22 7)) 2l Bk w A ag
° e A Aeew AU BEES VY 4 o
(K., Kim £ 2013).

S pel AT ek S ekl

rlr
N
F{é

@& 5=2AIS0|MEE| =2X|

17184 w% s 242 53 SjaRon s
o:l O}, H = B Bl oﬂ Z:fo?L A 0] o]7]}_g]
At R (ﬂ Ahel)e] s F7haE Adslst 1

2 Edj2 AbgAe] 84 AU TP A0, oY

Jérﬂd Areh= AR Bl digh el Abel7t ik

2.2 ZEIO|C|O] HEAANS I3t HIHE Hlo|E
Ba|y|o) MA U 7
wejulclo] Blojelio]2: el Alge] HAA dlole
He| dolge] BaANA A4, gl 42 54,
22| glolele] st WhAlS mefsle] AR T
A2sge] WA Bl G, A oA U e
3} e w1 YolHE A7el 440 ue} B,
7} a4l A BerlE Hofsle] doleg welg
o). 2 2719 mlle] dlolg BES HHY Holg]
HEA AT HES 913 AR O A9 e A
£519HB.S., Kim 9] 1993).
g B A weEltle] EHlxo] mpkE A
24, olmlA W ek e g Yol 4 44

=

4

of whet HRtozA Yolel) AT S AAL L
2 7F5sb @ ACR, B Apolis g Bl Aol
gold 44 T4 W e 1S $83e] At A9
of et 27E= 7)ol 2 gttt

3. HIOJE E4 7|¢tel XY ERYH

3.1 O7[EtH 7y
Hlole] 54 71ue] A BRYHS A 275
L Aol 2P dolelel B4l met M9l BRokL,
Amol e Bl AUL Yo A4S Aol
AIQFSH= ICDT &= Fig. 1 3} 20| op |84 Befaick

3.2 &2l
tlolg 54 7[9ke] 9] ERE $JallAl+= JCDT 9
opF|elXof it ARt 87 AE LA o A28
of gttt B =FofAl= TaaS(Infrastructure as a Service)
(K., Kim €] 2013)0]149] 2H¢] 257 &AM T
S Aolstt}. JICDTE: 3719 BER 2l e X8t
o, The-S 7t 2EQ| Yare|Fo] gk drgelck

321 3] E7 2E
B4 AEIE o) AL R YL 84
Ahele) e Agom Held 4 gl Buw 54



—

Job Request
including Data)

&

Order 1 (Job Classifier) :
Classify Job based on Data Traits
and Enqueue in Each Queues

Order 2 (Resource Allocator) :
Re-classify Jobs based on
Characteristics of the Virutal Machines

A S0 AWM XHHe| 8 BUE fI6 HloE £ JIHe A RRUH
Order 3 (Virtual Machines) :
Process Jobs according to the
Request Order and Return Finished Jobs
Classified Job P
-~ i
(based on -7 Y \I \
Data Traits) VAR N
-
[ I
- 4 A
N’ I E l
—) | N
‘ ~
\a Job Allocation ( \//
(based on \ /
Resource Data Traits) ~ }. J
Allocator \ \ -
~ - /
~—-

Fig. 1. JCDT Architecture
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6)
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9)
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13)
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16)
17)
18)
19)
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Algorithm 1 - Job Clagsifying (Class : Job Classifier)

WORKFLOW

IF (Job from User) THEN
Classify Job considering Data Traits
SWITCH (Job related x)
CASE 'Video-Processing’
Enqueue Job into Q_VideoProc
CASE ‘Image-Processing’ :
Enqueue Job into Q_ImageProc
CASE ‘Audio-Processing’ :
Enqueue Job into Q_AudioProc
DEFAULT :
Enqueue Job into Q_etcProc
END
END IF
IF (Request from Resource-Allocator) THEN
SWITCH (Request is x)
CASE Tob related Video' :

Dequeue first Job from Q_VideoProc

CASE Tob related Image’ :

Dequeue first Job from Q_ImageProc

CASE Tob related Audio’ :

Degueue first Job from Q_AudioProc

END
IF (Queue is not empty)
Send Job to Resource-Allocator
END IF
END IF
IF (Job from Virtual-Machine) THEN
Return Finished Job to User #
END IF

Fig. 2. Algorithm of Job Classifier

glole S0l weh EFste] ARt
5L JCDT of7|€1%]2] Job Classifier of
Sk Qe o Fig 29 Zrow, theal o] &

1) 214 £ B2 ARAEREH aHk X0 2
o] ZFFstaL Qli= dlolele] Sl whet 2HdS wRst
H, ZF Ao 9 ulg] ol Queue of AAFITh
Queue = Hlo]E|9] EAof ule} 47HA] 2 BREn, £5%
7172 Table 13} 7t

22 Hlofe S0l uhet 7o) Queue o A4

Table 1. Queue in Job Classifier Module

%‘;:11: Description Data in Job

Q VideoProc Enqueue the User-Request n:VZ VVI‘I‘I/\’/
- Job inclduing Video-Data | ° P ét(': ’
Enqueue the User-Request Jjpg, -png,

Q_ImageProc

Job including Image-Data | .gif, .tif, etc.

.wav, .ogg,
. Enqueue the User-Request
AudioP; . . . .mp3, .wma,
Q_AudioProc Job inclduing Audio-Data mp A
etc.
Q etcProc Enqueue the User-Request 1xt, log, ete.

Job including Other Data
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Algorithm 2 - Resource Allocating (Class : Resource Allocator)

WORKFLOW.

1) Load Information of All Virtual-Machines
(Information : H/W Performance - CPU, RAM,

2) IF (Job from Job-Classifier) THEN

3) SWITCH (Job has Data Traits about x)

4y CASE ‘'Video-Processing’ :

5) Enqueue Job into Q_CPU

6) CASE 'Image-Processing’ :

7) Enqueue Job into Q_RAM

8) CASE ‘Audio-Processing” :

9) Enqueue Job into Q HNetResp

) DEFAULT :

) Enqueue Job into Q_All

) END

) END IF

) IF (Request from Virtual-Machine) THEN

) SWITCH (Virtual-Machine has better x than others)

) CASE 'CPU” :

) Dequeue first Job from Queue CPU
18) CASE ‘RAM' :

)

)

)

)

)

)

)

)

CASE 'lletResponse’
Dequeue first Job from Queue_lietResponse
END

IF (Queue is not empty)
Send Job to Virtual-Machine
END IF

END IF

Fig. 3. Algorithm of Resource Allocator

o SAlol, Ao Wi &84 Ee] o]E Queve 2 Ei
A=Al Higt 7150l F7HE &, Aol T KE
ZAEE TR Sy HEollA 2ol Ad gloly E4
= HiZ FofsiAIsl] 913t ojrmolrh
2) 2k} B2 50 219] it nEo| QHof w7+
29 Queue o AFH 2SS ATk A g =
B2 A% S B v B oR, Ajlo] A A=
£ 98l 2l A waof g7 dofl divlshs HE
ofct. Al g mEof EASH= Queue off AR A
o] YA ootz U7t 2 & oAl Al &
A= RS Hok
3) A9 BR BES A9 He| RERRY Mt &
28 AU ASUL A} 220 24 43k
uh=x] SRoleh Fofl Ry A4S vkl

A T 2eole EﬂolEH 5740l wiet i 2t
o] EARtt A g BE2 ALt A A2 59
B 58 TR AFE Tt AT AT AeAS
AR A 27 R axste] Auer

A e 252 JCDT oF7|EA4 9] Resource Allocator
o alials oielEo R, Fig 33} 7o, theal ol

sk

[ 222 JEENEEISEE

=X

Table 2. Queue in Job Classifier Module

Queue .
Name Description Job Property
Enqueue the Job to be . .
Q CPU | assigned Node which has J(\)l;i dI::l];(:tzg
High-Level CPU
Enqueue the Job to be . .
Q RAM | assigned Node which has Job including

High-Level RAM Image-Data

Enqueue the Job to be
Q_NetResp | assigned Node which has
High-NetResponse

Job including
Audio-Data

Enqueue the Job to be
Q All assigned Node on
Low-Load

Job including
Other Data
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Algorithm 3 - Job Processing (Class : Virtual-Machine)

WORKFLOW

1) IF (Job from Resource-Allocator) THEN
2) Start processing Job

3) END IF

4) IF (processing Job finished) THEN

5) SEND finished Job to Job-Classifier
6) END IF

Fig. 4. Algorithm of Virtual Machine

Job including Video-Data :
Qcrv™ Onetresp™ Qranr

Job including Image-Data :
Qrar™ Qerv™ Onetresp

Job including Audio-Data :
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Nodes CPU RAM NetResponse

Node #0 8
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Fig. 5. Test Bed for JCDT based on DEVS Formalsim
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